VLPC SINGLE CASSETrE CRYOSTAT CHRISTMAS TREE TEMPERATURE AS RELATED TO ANNULUS FLOW AND LHE LEVEL Dan Olis

4/21/93
Data taken from tests of annulus shield flow versus Christmas tree temperature show that the temperature of the tree is controlled by the annulus flow ami. the LHe level in the reservoir. From the above equation it is evident that shield flow has a significant effect on tree temperature while the percent of LHe in the reservoir is much less significant. The following illustrates the temperature's relative sensitivity to the two variables: 6flow = 0.5 seth gives 6T = 0.58 K 6 level =40% LHe gives 6 T =0.22 K A graph of Temperature Calculated vs. Temperature Measured in Figure 3 shows the degree to which the equation conforms to the data taken on 4/19. This test data is included in the appendix. The measured temperature, calculated temperature, and the percent of error between the two is shown among the data. Figure 3 and the 'Temp.%Error' column in the data indicate the degree of the equation's accuracy. When determining the value of the above equation it is important to consider Figure 4 . The graph shows Temperature vs. Annulus Flow data collected on a number of different days. Note that data collected from day to day have similar slopes yet different y intercepts. This means that the degree to which flow effects temperature remained relatively constant from day to day, yet some unknown variable in temperature control remains. Initially it seems possible that variations in cryostat pressure might be the third variable. But the maximum possible pressure change of 4 psig within the cryostat only accounts for a 0.24 K temperature difference. One other theory is that the GHe used to apply positve pressure to the cassette space is leaking out the cassette top and is causing the change in y-intercepts. A leak in the cassette top would allow warm GHe to enter the cassette volume. Furhter tests will be done to see if this cassette leak is in fact the problem. . The above equation cannot be applied at some instant to determine the annulus flow required at some LHe level to produce a desired tree temperature. Rather its value is that it shows the relative contribution of the two variables to the temperature and the temperature's sensitivity to them. It seems regulation of the tree temperature would best be achieved by providing a feedback loop between temperature and shield flow while maintaining a relatively steady (±5%) LHe level. As one last note, I found that regulating the LHe level with the inlet valve caused disturbances in the cryostat that resulted in temperature drops as great as 0.2 K. To prevent this, when LHe levels fell too low, I would remove the boil-off hose from the regulator for a few minutes until the LHe level was back to a satisfactory leve/. From this it seems that the LHe level can be control/ed by the boil-off regulator with less upset than by adjusting the LHe inlet valve. 
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